Localization of liposomes containing a DNA repair enzyme in murine skin.
T4N5 liposomes, which contain the DNA repair enzyme T4 endonuclease V, were applied to mouse skin in vivo and added to cultured murine keratinocytes in vitro. The fate of the liposome membrane was followed using a fluorescent, lipophilic dye, and the fate of the enzyme was traced by immunogold labeling, followed by brightfield, fluorescence, or transmission electron microscopy. In vivo, T4N5 liposomes penetrated the stratum corneum, localized in epidermis and appendages of the skin, and were found inside basal keratinocytes. The enzyme was found inside keratinocytes treated in vitro and in the epidermis, hair follicles, and sebaceous glands of topically treated skin. Ultrastructural studies demonstrated the presence of liposomes in the cytoplasm of cells in the epidermis often concentrated in a perinuclear location. The enzyme was present in both nucleus and cytoplasm of keratinocytes and Langerhans cells. Liposomes were found in cells of the lymph nodes draining the site of contact sensitization, in association with topically applied antigen. The results demonstrate that liposomes can deliver encapsulated proteins into cells of the skin in vivo and provide insight into how liposome-enhanced DNA repair reduces UV-induced skin cancer and systemic immunosuppression in mice.